Abstract. Waternet and Siemens built an early warning system for the Ringdijk in Amsterdam. The experiences during this project led to a vision on the usage and benefits of such systems. This article is about that vision and the practical experiences during the project. The article shows the context of implementing an early warning system in Dutch practice and describes the promises and proven benefits in an age of upcoming digital technologies and climatological chances.
Introduction
Flooddefence is deeply rooted into Dutch culture. Since The Netherlands literally appeared on the surface, there was an ongoing struggle against the forces of nature. During the last 4 centuries the flood defence systems became more advanced. But even as recently as PDGH LW FOHDU WKDW WKH ILJKW ZDVQ ¶W RYHU SHRSOH ORVW WKHLU OLYHV GXULQJ WKH µ:DWHUVQRRG UDPS ¶ 7KH `Deltawerken ¶ were initiated as a result of the 1953 disaster including a secure coastline, bridges, dams and the famous C2RVWHUVFKHOGHNHULQJ ¶.
Figure 1. Breach during the 1953 flooding
Today we are living in the digital age and we see the results of the industrialisation on climate change. This poses challenges to a country below sea level. The Netherlands will have to be innovative in the defence against flooding. Advances have been made in modelling and construction, but somehow the big data and artificial intelligence possibilities seem to get little attention, even though they offer great promise in early warning systems flood defence systems. This paper covers the usage of remote sensor systems, advanced modelling, big data and artificial intelligence in the development of modern early warning systems. 
The need for early warning systems

Soil variability /RRNLQJ DW 'XWFK VRLO OD\HUV DQG VRLO SURSHUWLHV WKHUH LV D ZLGH UDQJH RI SDUDPHWHUV WKDW FDQ EH IRXQG 7KLV LV HVSHFLDOO\ WUXH LQ GHOWDV OLNH WKH ZHVW RI 7KH 1HWKHUODQGV ZKHUH WKH ORFDWLRQ RI WKH ULYHUV PRYHG RYHU WLPH )LJXUH VKRZV D W\SLFDO JHRWHFKQLFDO SURILOH IRU WKH $PVWHUGDP DUHD
: 10.1051/ , 6 E3S Web of Conferences e3sconf/201 FLOODrisk 2016 -3 rd European Conference on Flood Risk Management 7 0718003 18003 ( 2016
Uncertainties and EWS
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Test case Ringdijk in Amsterdam
8QFHUWDLQWLHV FDQ EH UHGXFHG E\ DFTXLULQJ PRUH GDWD 7KH LQWURGXFWLRQ RI URERWLFV DQG LWV ZLGH UDQJH RI VHQVRUV DOORZV IRU QHZ SRVVLELOLWLHV 'XULQJ WKH ,-NGLMN PDFURVWDELOLW\ WHVWV SHUIRUPHG E\ 5LMNVZDWHUVWDDW > @ VHYHUDO FRPSDQLHV LQWURGXFHG QHZ PHDVXUHPHQW WHFKQLTXHV :DWHUQHW D ZDWHUERDUG LQ WKH $PVWHUGDP DUHD VWDUWHG WR WHVW WKHVH VHQVRUV DQG WKHLU DSSOLFDWLRQ LQ DW D GLNH LQ $PVWHUGDP
Test location
7KH 5LQJGLMN LV D GLNH LQ $PVWHUGDP SURWHFWLQJ WKH XUEDQL]HG SROGHU :DWHUJUDDIVPHHU ZKLFK OLHV WR PHWHUV EHORZ VHD OHYHO $FFRUGLQJ WR WKH GLNH VDIHW\ DVVHVVPHQW WKLV GLNH VFRUHG ORZ RQ PDFURVWDELOLW\ 7KH UHVXOWV VKRZHG VDIHW\ IDFWRUV ZHOO EHORZ WKH UHTXLUHG RQHV %DVHG RQ ILHOG H[SHULHQFH DQG DFWXDO PRQLWRULQJ RI WKH GLNH WKH RXWFRPH RI WKH DVVHVVPHQWV ZDV GRXEWHG ZKLFK FOHDUHG WKH SDWK IRU PRUH DQG LQQRYDWLYH PHDVXUHPHQWV
,
First ideas
+DYLQJ FRQWLQXRXV RQOLQH GDWD DQG D PRGHO JDYH ULVH WR WKH LGHD WR IHHG WKH GDWD LQWR WKH PRGHO DQG FUHDWH D QHDU UHDO WLPH PRQLWRULQJ V\VWHP
Figure 7 Flow chart of continuous safety assessments
7KH DXWKRU EXLOW D SURRI RI FRQFHSW V\VWHP XVLQJ DQ DQDO\WLFDO PRGHO LQ MXVW D IHZ GD\V $ VFULSW SROOHG WKH PHDVXUHPHQWV GDWDEDVH DW UHJXODU LQWHUYDOV IRU QHZ
